many analyses of developing systems. An alternative hypothesis to such direct linkage between the location of a cell and its subsequent fate is to suppose that cellular differentiation occurs independently of the spatial locatiQn of the cell, and that spatial patterns of cell type result from other processes such as cell sorting which occur after cell differentiation has occurred.
That sorting of different cell types in vitro can produce nonuniform spatial distributions has long been known, but until recently there has been little evidence that cells in vivo can be determined at random locations in a developing tissue. However, recent experimental evidence [15, 16, 19] indicates that this can occur in the slug stage of the cellular slime mold Dictyostelium discoideum. A mathematical model based on these recent observations has been developed and analyzed elsewhere [14] , and here we shall discuss some of the predictions of that model and compare them with recent experimental evidence.
An axial pattern of the two major presumptive cell types exists in the migrating slug, and under normal conditions the anterior 25% form the presumptive stalk zone while the posterior 75% form the presumptive spore zone. In addition, there is a smaller (approximately 10%) subpopulation of cells in the posterior portion of the slug that stains with vital dyes in a manner analogous to anterior, prestalk cells [15, 16, 19] . When the zone of anterior cells is removed from lSupported in part by NIH Grant GM 29123. Experimental evidence strongly suggests that cell sorting is due to differential chemotaxis to cAMP [15, 8, 20, 6] , although differential adhesiveness of cell types may also be involved in cell sorting [7] . Since the proper proportions of cell types are reestablished over a wide range of slug sizes, one can show that the mechanism by which these rates are controlled must exert its control in an essentially scale-invariant manner over a wide range of lengths [14] .
Reaction-diffusion models of pattern formation originated with Turing [21], but have since been studied by many investigators [10] . These models involve two or more morphogens that react together and diffuse throughout the system. In a Turing model no cells are distinquished a priori; all can serve as sources or sinks of the morphogens. The most important fact about Turing systems in the context of pattern formation is that the stable morphogen distribution can be made spatially nonuniform rather than uniform by selecting the kinetic and diffusion parameters properly. However, the profiles in the standard Turing model are not strictly scaleinvariant, nor even sufficiently close to it to reproduce the pattern invariance observed in the slug stage of Dictyostelium discoideum [13] . The regulation of morphogen profiles, and hence positional information, clearly requires a feedback mechanism by which information on the size of a system can affect its evolution in time. We have previously shown [11] that any desired degree of scale-invariance of the spatial profiles can be achieved simply by allowing the diffusion coefficients of the morphogens to depend on the concentration of a substance we call a control species. In [13] we showed that this model could account for many of the basic features of pattern regulation in the slug when only two types of cells are present and there is no cell sorting, and in [14] we showed that the model to be described later, which incorporates sorting and cell transitions, can account for the reported experimental observations. In the next section we will suggest a mechanism by which the postulated form of control can arise in the slug stage of Dictyostelium discoideum. As was pointed out in [11] , scale-invariance can also be acheived
